Abstract. Air pollutant emissions play a determinant role in deteriorating air quality. However, an 15 uncertainty in emission inventories is still the key problem for modeling air pollution. In this study, an Interestingly, when the UEIPP was used, the atmospheric oxidizing capacity significantly reinforced, 27 reflecting by increased oxidizing agents, e.g. O 3 and OH, thus directly strengthened the chemical 
five sectors of power, industry, transportation, residential, and agriculture.
153
The UEIPP in Jiangsu Province for the year of 2012 consisting of six online species (SO 2 , NO x ,
154
PM 2.5 , PM 10 , BC and OC), was established using the online monitoring data of three pollutants (SO 2 , NO x 155 and total suspended particles (TSP)) and volume of flue gases at unit and daily level (Zhang et al.,2015) .
156
Atmospheric verifiable accounting tables, comprising accurate locations, boiler type, coal consumption, where T i,j,k stands for the online TSP emissions; P i represents the PM 2.5 , PM 10 , BC and OC mass 167 ratios to TSP. The online monitoring system is currently incapable of providing the mass ratios at unit 168 level and thus, it 's given as a unified value referring to the work of Zhang et al. (2006) for each the four 169 species, which was 52.7 % (PM 2.5 ), 80.4 % (PM 10 ), 8.6 % (BC), and 6.1 % (OC), respectively.
170
The annual emissions of CO and NMVOCs were calculated using Eq. (3):
where A i,j,k is the activity level, EF i,j,k is the uncontrolled emission factor, and 0.12 g kg -1 respectively, and  i,j,k was set to 0.
176
Following the method used by Li et al., (2014) and the mechanism-dependent mapping tables 177 developed by Cater (2013), the NMVOCs in UEIPP were specified to individual constituent in Regional Acid Deposition Model chemical mechanism (RADM2, Stockwell et al., 1990), which could be adapted to the WRF-Chem/CBMZ mechanism used in this study. The primary distinction, between UEIPP and the 9 power plant emission inventory estimated in previous China studies, lies in the different data used and 
213
(3.7 %) and PM 10 (4.0 %) of the UEIPP were comparable to the ratios of 4 % for PM 2.5 and 6 % for PM 10 214 calculated by Zhou et al. (2016) .
215
The spatial difference of two emission inventories over Jiangsu Province was shown in Figure 2 , as 216 well as their absolute values in Figure S1 . The UEIPP presented the low emissions of SO 2 , PM 2.5 , PM 10
217
and NO x in the most areas ( Fig. 2a-d) , and the high emissions of CO, BC, OC and NMVOCs in urban 218 areas over the province (Fig. 2e-h ). Two inventories exhibited the similar spatial distribution patterns with 219 large emissions in southland and low emissions in midland and northland (Fig. S1 ). The power plants
220
around Xuzhou, an industrial city, formed a high emission center over the northwestern Jiangsu (Fig. S1 ).
221
To assess the simulation performance with the UEIPP and changes of atmospheric environment over Normalized mean bias (NMB) and normalized mean error (NME) by individual site and air pollutant were 254 additionally presented in Table S1 in the Supplement. As shown in Table 3 , the values of MFB and MFE
255
indicated that the hourly variations of PM 2.5 , CO and NO 2 were reasonably captured by both MOD1 and 67.00 % respectively (Table S1) The R, MFB and MFE in the MOD1 and MOD2 simulations were presented in Table 3 with an 283 overall assessment of simulation with the UEIPP. A better simulation performance is reflected by higher R,
284
smaller absolute value of MFB and lower MFE, respectively tagged with upward arrows in Table 3 .
285
Additionally, significance of the improvements between the statistical indices was checked via using the Spatially, overestimates of SO 2 in MOD1 mainly occurred in south urban areas and Xuzhou (Fig. 3a) ,
301
where the SO 2 overestimates were mostly improved in MOD2 (Fig. 3k, f) . For NO 2 simulation, the 302 overestimates lay in the majority cities throughout Jiangsu Province with a few cities underestimated such
303
as Suzhou (Fig. 3b) , and were mitigated correspondingly in MOD2 as well (Fig. 3l, g ). As a common 304 feature of MOD1 simulation, CO, PM 2.5 and O 3 were undervalued throughout the most city sites (Fig.   305 3c-e), while in response to the usage of UEIPP, their concentrations in MOD2 were comprehensively 306 improved ( Fig. 3m -o, h-j).
307
As mentioned above, the MOD2 with the introduction of UEIPP, improved the simulation of air with the emission changes (Fig. 2) 
335
Quite surprising to us, the surface PM 2.5 concentrations didn't follow the reducing emissions of 336 primary PM 2.5 , but increased over almost all the province (Fig. 3n) ( Fig. S4) , which could further indicate the enhanced oxidizing capacity.
375
To evaluate how the formation of secondary aerosols responded to the enhanced oxidizing capacity,
376
we analyzed the BC-scaled concentrations for sulfate and nitrate. The purpose was to eliminate the 377 influence of air pollutant dilution and mixing in atmospheric physical process. Since BC is quite inertial 
395
The SOR (molar ratio of sulfate to sum of sulfate and SO 2 ) and NOR (molar ratio of nitrate to sum concentrations. Additionally, in response to the enhanced atmospheric oxidizing agents, the secondary 403 ammonium was also increased (Fig. 4f) under the same NH 3 emission conditions in MOD1 and MOD2.
404
As shown in 
412
It should interpret the larger enhancement in concentrations of SIAs than the PM 2.5 in Table 5 .
413
Compared to the MOD1, the lower emission of primary PM 2.5 in UEIPP (Table 1) The study focused on the uncertainty in estimating the power plant emissions. In the UEIPP, the 426 emission amounts of SO 2 , PM 2.5 , PM 10 , NO x , CO, BC, OC and NMVOCs were 105.6 kt, 21.6 kt, 32.6 kt, and chemical processes.
437
The UEIPP drove the simulation performance superior to the original power plant emission of MEIC 438 inventory in terms of the proximity between simulated and observed air pollutant concentrations, Table 3 . Equations of NMB and NME were provided in Supplement. (Fig. 1b) . 
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